Femtogram detection of perfluorocarbon tracers using capillary gas chromatography-electron-capture negative ion chemical ionisation mass spectrometry.
An ultrasensitive and selective method has been developed for the detection of a range of perfluorocarbon tracers suitable for long-range atmospheric studies. Following direct injection onto a capillary column the perfluorocarbons are separated and detected using mass spectrometry with electron-capture negative ion chemical ionisation (ECNICI-MS) with methane as reagent gas and selected-ion monitoring. All nine perfluorocarbons tested underwent non-dissociative resonance electron capture to form the molecular anion which was the base peak in all cases. Using this technique, detection limits (signal-to-noise ratio of 2:1) of 3 and 2 fg were obtained for perfluoromethylcyclohexane and perfluoro-1,3-dimethylcyclohexane respectively. The corresponding detection limits using a conventional electron-capture detector were 8 and 9 fg respectively. In addition to increased sensitivity, the ECNICI-MS technique allows temperature programming for the simultaneous analysis of a range of perfluorocarbons and has superior selectivity being less prone to coeluting interferences. Furthermore the method is potentially one to two orders of magnitude more sensitive than the current gas chromatography-MS methods using 13C2H4 tracers.